The almost complete 16S rRNA gene sequence (position 29 to 1522 in E. coli) of the 141 mmpD + Pseudomonas strains was amplified with primers pA and pH [13] . The PCR mix was 142 prepared using the same conditions as described for the mupirocin PCR with the difference 143 that the PCR was carried out in a final volume of 100 µl and the amount of template was 144 increased to 3 µl. The PCR program used was an initial denaturation of 2 min at 94°C, 145 followed by 30 cycles of denaturation at 94°C for 30 sec, annealing at 55°C for 30 sec and 146 extension at 72°C for 90 s, followed by an incubation for 10 min at 72°C. The accession were detected as protonated molecular ions detected in electrospray positive ion mode (scan 191 in the mass range m/z 950-1250) by setting SQD parameters as follows: source temperature 192 130°C; desolvation temperature 300°C, and desolvation/cone nitrogen flow: 1000/50 l h -1 . For 193 optimal detection, the cone voltage was set at 80V. The same conditions were used for 194 analysis of lipopeptide in source-fragmentation but the cone voltage was increased to 120V. The in vitro antagonism of the mupirocin producing Pseudomonas strains against S. 198 aureus 383, a clinical strain isolated from infected femoral pin [21] was tested on 853 agar, 199 blood agar, MH agar, GCA and GCA amended with 100 µM Fe. Five µl of OD 600 = 0.5 of the 200 Pseudomonas strain was inoculated in the center of the plate. The plates were incubated at 201 28°C and after 2 days the cells were killed using chloroform vapors for 25 min. After 202 evaporation of the chloroform a 6 ml overlay of soft agar (0.7% agar) of 853 with 5 x 10 6 203 cells of S. aureus 383, was overlaid on the plate which was subsequently incubated at 37°C. 204 Clear zones of inhibition were measured the next day. All antagonism assays were performed 205 at least two times with 3 replicas. The suicide plasmid pUT, which harbors the transposon mini-Tn5phoA3 (Gm R ) [22] 210 was used to generate transposon insertions in the chromosome of Pseudomonas sp. W2Aug9. 211 Mid-log phase cultures of E. coli SM10 (λpir), the host of pUT-mini-Tn5phoA3, was mixed 212 with strain W2Aug9 in a 1:1 ratio. The Pseudomonas strain was kept at 37°C for 1 h just 213 before mixing with E. coli in order to inactivate its restriction system. After overnight 214 incubation on 853 at 28°C, Tn5 insertions were selected on CAA supplemented with 25 µg M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 10 ml -1 Cm and 200 µg ml -1 Gm. A small bank of 468 transconjugants was established to screen 216 for mutants showing complete loss of hemolytic activity by inoculating with a toothpick 217 mutants on a blood agar plate followed by incubation for 2 days at 28°C. Hemolytic-negative 218 candidates were subsequently verified for protease production. An antagonism-negative mutant of the mupirocin-negative strain 10586∆AT2 of P. 223 fluorescens NCIMB 10586 was obtained through Tn5 mutagenesis on 10586∆AT2 using 224 mini-Tn5phoA3 as described in 2.13, with the modification that the transconjugants were 225 plated on a lower Gm concentration (50 µg ml -1 
Identification of mupirocin producing strains 285
Alignment of the 16S rRNA sequences showed that all the mupirocin producing 286 strains had identical sequences. Inclusion of the 16S rRNA genes of strain D7 and G11 [7] in 287 the alignment showed that both strains had also the same 16S rRNA sequence (after (Fig. 1.A. ).
297
The intraspecific diversity of the mupirocin producing strains was assessed on the 298 basis of the sequence of the housekeeping gene rpoB. A tree was constructed using the same 299 methodology as for 16S rRNA. The strains formed a clear separate cluster and a unique rpoB 300 sequence was found for each strain ( Fig. 1 .B.). On 853 and MH medium the antagonism was strongly reduced (7.5 ± 1.3 mm) and (5.2 ± 0.8 365 mm), respectively ( Fig. 4E and B ).
366
To identify the nature of the compound responsible for the in vitro antagonism of the 367 mupirocin-negative mutant 10586∆AT2 on 853 ( Fig. 4B ) a Tn5 mutagenesis was carried out 368 and the library was screened for transconjugants that completely had lost the antagonism.
369
Several mutants were obtained and molecular characterization showed that in all these 370 mutants the Tn5 insertions were in the NRPS genes of pyoverdine. As expected, pyoverdine 371 was no longer produced in the mutants, strongly suggesting that pyoverdine is responsible for 372 the antagonism of the mupirocin-negative mutant on medium 853. Mutant 10586∆AT2-
373
10H10 was selected, this mutant had a Tn5 insertion in the middle of the pvdI gene and the 374 translated sequence of the flanking region of the transposon showed the highest similarity to 375 PvdI of P. synxantha BG33R (98% identity at aa level of a 800 bp fragment). The in vitro 376 antagonism of this mutant was tested on 853, MH and blood agar ( Fig. 3) . On blood agar the GCA+Fe medium the wild type showed a clear inhibition zone ( Fig. 4J and 4M ). The 382 mupirocin-negative mutant showed a clear inhibition zone on GCA (Fig. 4K ), this antagonism 383 was the largest observed on all the media tested for this mutant (Fig. 3) . With the addition of 384 iron the antagonism was completely lost confirming that an iron regulated compound is being 385 produced (Fig. 4N ). The double mupirocin/pyoverdine-negative mutant 10586∆dAT2-10H10 To look at the effect of the loss of only pyoverdine on the antagonism against S. 390 aureus, a pyoverdine-negative mutant, 10586-3H3, was obtained through Tn5 mutagenesis of 391 the wild type NCIMB 10586. This mutant had an insertion into a gene of which the translated 392 sequence had the highest similarity to PvdD of P. synxantha BG33R (98% identity at aa level 393 of a 748 bp fragment). The pvdD mutant was not affected in the in vitro antagonism against S. 394 aureus on any of the media tested (Fig. 3) . The growth inhibition effect due to pyoverdine 395 appeared to be masked by mupirocin for this strain. producing strains D7 and G11 [7] , they all belong to the same species as P. fluorescens 404 NCIMB 10586. Accordingly, mupirocin production seems to be restricted to a limited number 405 of isolates belonging to one single species which is different from the currently published 406 Pseudomonas type strains.
407
One explanation for the apparent unique phylogenetic affiliation of the mupirocin 408 producing strains would result from the methodology used to detect mupirocin producing 409 isolates. Indeed, when screening for a specific gene by PCR, candidates may be missed 410 because one or both primers do not anneal due to sequence divergence at the primer annealing In our collection and in the study of [7] , mupirocin producing strains were 428 predominantly isolated from water and soil environments. Only one strain, Pseudomonas sp. 
